Circ100284, via miR-217 regulation of EZH2, is involved in the arsenite-accelerated cell cycle of human keratinocytes in carcinogenesis.
Circular RNAs (circRNAs), a class of noncoding RNAs generated from pre-mRNAs, participate in regulation of genes. The mechanism for regulation, however, is unknown. Here, to determine if, in human keratinocyte (HaCaT) cells, circular RNAs are involved in arsenite-induced acceleration of the cell cycle, a circRNA microarray was performed to analyze the variability of circRNAs in arsenite-treated HaCaT (As-HaCaT) cells and in arsenite-transformed (T-HaCaT) cells in comparison to control HaCaT cells. Among the circRNAs up-regulated in both As-HaCaT cells and T-HaCaT cells, hsa:circRNA_100284 (circ100284) had the greatest increase and was chosen for further research. The presence of circ100284 was confirmed in HaCaT cells. In these cells, arsenite induced increases of EZH2 and cyclin D1 and accelerated the cell cycle. MicroRNA (miR)-217 suppressed the expression of EZH2 was involved in regulation of the cell cycle. Further, in HaCaT cells exposed to arsenite, EZH2 regulated the cell cycle by binding to the promoter of CCND1, which codes for cyclin D1. Moreover, knockdown of circ100284 with siRNA inhibited the cell cycle acceleration induced by arsenite, but this inhibition was reversed by co-transfection with circ100284 siRNA and by a miR-217 inhibitor. Knockdown of circ100284 with siRNA or transfected with miR-217 mimic inhibited the capacity of T-HaCaT cells for colony formation, invasion, and migration, effects that were reversed by co-transfection with a miR-217 inhibitor or by epigenetic expression of EZH2. These results suggest that, in HaCaT cells, arsenite increases circ100284 levels, which act as a sponge for miR-217 and up-regulate the miR-217 target, EZH2, which, in turn, up-regulates cyclin D1and CDK4, and thus accelerates the cell cycle and leads to malignant transformation. Thus, circ100284, via miR-217 regulation of EZH2, is involved in the arsenite-accelerated cell cycle of human keratinocytes in carcinogenesis. This establishes a previously unknown mechanism between arsenite-induced acceleration of the cell cycle and carcinogenesis.